NSVS 02502726 has been known as a double-lined, detached eclipsing binary that consists of two low-mass stars. We obtained BV RI photometric follow-up observations in 2009 and 2011 to measure improved physical properties of the binary star. Each set of light curves, including the 2008 data given by Ç akirli et al., was simultaneously analyzed with the previously published radial-velocity curves using the Wilson-Devinney binary code. The conspicuous seasonal light variations of the system are satisfactorily modelled by a two-spot model with one starspot on each component and by changes of the spot parameters with time. Based on 23 eclipse timings calculated from the synthetic model and one ephemeris epoch, an orbital period study of NSVS 02502726 reveals that the period has experienced a continuous decrease of −5.9×10 −7 d yr −1 or a sinusoidal variation with a period and semi-amplitude of 2.51 yrs and 0.0011 d, respectively. The timing variations could be interpreted as either the light-travel-time effect due to the presence of an unseen third body, or as the combination of this effect and angular momentum loss via magnetic stellar wind braking. Individual masses and radii of both components are determined to be M 1 =0.689±0.016 M ⊙ , M 2 =0.341±0.009 M ⊙ , R 1 =0.707±0.007 R ⊙ , and R 2 =0.657±0.008 R ⊙ . The results are very different from those of Ç akirli et al. with the primary's radius (0.674±0.006 R ⊙ ) smaller the secondary's (0.763±0.007 R ⊙ ). We compared the physical parameters presented in this paper with current low-mass stellar models and found that the measured values of the primary star are best fitted to a 79-Myr isochrone. The primary is in good agreement with the empirical mass-radius relation from low-mass binaries, but the secondary is oversized by about 85%.
INTRODUCTION
The study of detached, double-lined eclipsing binaries provides an accurate and direct determination of fundamental stellar properties such as mass, radius, and luminosity (Hilditch 2001) .
Because their uncertainties are below ∼ 1% in the best-observed systems, these data can allow us to test stellar structure and evolution models and to calculate the distance to the eclipsing system (Andersen 1991; Torres et al. 2010) . Generally, the results of theoretical stellar models compare favorably to the observed properties for main-sequence stars with masses greater than the Sun, while the current models for lower main sequence stars have not yet matched well with observations. The radii and temperatures of the low-mass stars are often observed to be ∼ 10% larger and ∼ 5% cooler, respectively, than predicted by models for their masses (Ribas 2006; Morales et al. 2010) . Most recently, Feiden & Chaboyer (2012) shows that the radius deviations typically less than 4%, by comparing the low-mass models of the Dartmouth stellar evolution database (Dotter et al. 2008 ) with detached eclipsing binary systems. The discrepancies are mainly caused by the effect of magnetic activity, which produces outstanding surface activity (spots) in the binary systems with both short orbital periods and deep convective envelopes (López- Morales & Ribas 2005; Chabrier et al. 2007 ). Morales et al. (2010) suggested that a significant spot areal coverage induces systematic deviations in the radii and effective temperatures derived from the light curves and that concentration of spots near the poles could explain the radius discrepancy between models and observations. In order to advance this subject, we have been observing candidate low-mass eclipsing binaries (e.g. Koo et al. 2012 ). The present paper is concerned with NSVS 02502726 (2MASS J08441103+5423473; V =+13.41, B-V =+1.26), which was identified by Coughlin & Shaw (2007) to be a detached eclipsing pair with a short orbital period of 0.559772 d. Ç akirli et al. (2009, hereafter CIG) obtained the RI CCD light curves and double-lined radial-velocity data and analyzed these separately. Their results showed that NSVS 02502726 is a low-mass eclipsing binary, whose secondary has a larger radius than the primary component. The galactic space velocities of (U, V, W ) indicated that the system is not an old object. Using solar metallicity models, they also reported that the component stars are in the final stages of pre-main-sequence contraction with a young age of 126 Myr. The aims of this paper are to present new multiband CCD photometry of NSVS 02502726 observed in both 2009 and 2011 and to measure the physical properties of the system from detailed studies of all available data, such as radial velocities, light curves, and eclipse timings.
NEW CCD PHOTOMETRY
We carried out CCD photometric observations of NSVS 02502726 during two observing seasons, using BV RI filters attached to the 1.0-m reflector at the Mt. Lemmon Optical Astronomy Observatory (LOAO) in Arizona, USA. The observations of the first season were made on 14 nights from 2009 March to May using an FLI IMG4301E CCD camera and those of the second season were made on 16 nights from 2011 March to April using an ARC 4K CCD camera. The instruments and reduction methods were the same as those described by Lee et al. (2009b Lee et al. ( , 2012 in the same order. The comparison (C) and check (K) stars were chosen to be GSC 3798-1250 (2MASS J08440529+5422332) and GSC 3798-1240. No light variability was reported in the previous observations of these two stars by CIG and we also observed no intrinsic variability. The reference stars were imaged on the chip at the same time as the eclipsing variable.
From the LOAO observations, a total of 4753 individual points (1428 in 2009, 3325 in 2011) were obtained in the four bandpasses (1182 in B, 1192 in V , 1193 in R, and 1186 in I) and a sample of them is listed in Table 1 . The 2009 and 2011 light curves of NSVS 02502726 are plotted in Figures  1 and 2 , respectively, as differential magnitudes versus orbital phase, which was computed according to the ephemeris for our two-spot model described in the following section. The B light curve is the first ever compiled. The 1σ-values of the dispersion of the (K−C) differences are ±0.024 mag, ±0.016 mag, ±0.015 mag, and ±0.006 mag from B to I bandpasses, respectively, for the 2009 season and ±0.009 mag, ±0.005 mag, ±0.005 mag, and ±0.005 mag for the 2011 season.
ANALYSIS

Light and Velocity Curves
As shown in Figures 1 and 2 , the light curves of NSVS 02502726 were completely covered and the different depths between the primary and secondary eclipses indicate a large temperature difference between the two components. The LOAO light maxima (Max I and Max II) lie around orbital phases 0.42 and 0.58 just before and after the secondary eclipse, while those of CIG's light curves given in Figure 3 are displaced to around phases 0.08 and 0.92 just before and after the primary eclipse. Such phenomena have been reported commonly for light curves of low-mass close binaries and are usually interpreted as spot activity on component stars (e.g., CU Cnc, Ribas 2003; 2MASS J05162881+2607387, Bayless & Orosz 2006; GU Boo, Windmiller et al. 2010) .
In order to obtain a consistent set of the binary parameters, we analyzed all available radialvelocity and light curves of NSVS 02502726 by using the 2003 version of the Wilson-Devinney synthesis code (Wilson & Devinney 1971, hereafter W-D) . The effective temperature of the hotter, more massive primary star was initialized to be T 1 =4300 K given by CIG. The gravity-darkening exponents and the bolometric albedos were fixed at standard values (g=0.32 and A=0.5) for stars with convective envelopes. The square root bolometric (X, Y ) and monochromatic (x, y) limbdarkening coefficients were interpolated from the values of van Hamme (1993) in concert with the model atmosphere option. Furthermore, a synchronous rotation for both components and a circular orbit were adopted and the detailed reflection effect was considered. In this paper, the subscripts 1 and 2 refer to the primary and secondary stars being eclipsed at Min I (at phase 0.0) and Min II, respectively.
For the simultaneous analysis of velocity and light curves, we used a weighting scheme similar to that for the eclipsing binary RU UMi (Lee et al. 2008) . Table 2 lists the radial velocity and light-curve sets of NSVS 02502726 analyzed in this paper and their standard deviations (σ). Our analyses have been carried out through two stages. In the first stage, all velocity and light curves were simultaneously solved without spots. The result for this analysis was plotted as the dashed curves in Figures 1-3 , where the model light curves do not fit the observed ones at all well. In the second stage, each set of light curves was simultaneously modelled with the radial velocity data by using the unspotted solution as the initial values and then including the starspot on the binary components. Final results are listed in Table 3 for the three datasets. The synthetic light curves are displayed as the solid curves in Figures 1-3 , while the synthetic radial velocity curves are plotted in Figure 4 . The intrinsic light variations of NSVS 02502726 have been modeled by the simultaneous existence of both a polar spot on the primary component and an equatorial spot on the secondary, and by the variability of the spot parameters with time. Our solutions represent the system as a detached binary in which both stars lie well inside their Roche lobes. Moreover, because the binary components should have deep outer convective layers or be fully convective as surmised from their temperatures and masses, it is reasonable to regard the main cause of the spot activity as a magnetic dynamo. In all procedures that have been described, we looked for a possible third light source (ℓ 3 ) but found that the parameter remained zero within its error.
Eclipse Timings
In the low-mass close binaries displaying enhanced magnetic activity, times of minimum light are shifted from the real conjunctions by asymmetrical eclipse minima due to spot activity (Kalimeris et al. 2002) and/or even by the method of measuring the mid-eclipse times (Maceroni & van't Veer 1994) . The light-curves synthesis method developed by W-D is capable of extracting the conjunction instants and give more and better information with respect to the other methods, which do not consider spot activity and are based on the observations during minimum alone (Lee et al. 2009b) . Because three datasets of NSVS 02502726 were modeled for spot parameters, we measured a minimum epoch for each eclipse in these datasets with the W-D code. Twenty-three light-curve timings and their errors are listed in Table 4 , together with one ephemeris epoch (HJD 2453692.0280) presented in Table 1 of Coughlin & Shaw (2007) . For ephemeris computations, weights were calculated as the inverse squares of the timing errors and were then scaled from the standard deviations (σ=0.00025 d) of all timing residuals.
First of all, to obtain a mean light ephemeris for NSVS 02502726, we applied a linear leastsquares fit to all eclipse timings and found an improved ephemeris, as follows:
where E is the number of orbital cycles elapsed from the reference epoch and the parenthesized numbers are the 1σ-error values for the last digit of each term of the ephemeris. The resulting O-C 1 residuals calculated with equation (1) are listed in the fourth column of Table 4 and drawn in the upper part of Figure 5 . As displayed in this figure, the orbital period of NSVS 02502726 seemed to experience a parabolic variation. Therefore, by introducing all times of minimum light into a parabolic least-squares fit, we obtained the following quadratic ephemeris:
In the upper part of Figure 5 , the dashed curve represents the quadratic term of equation (2).
The O-C 2 residuals from this ephemeris are given in the fifth column of Table 4 . The quadratic ephemeris resulted in a smaller χ 2 red =1.91 than the linear least-squares fit (χ 2 red =2.88).
The negative coefficient of the quadratic term indicates a continuous period decrease with a rate of dP /dt = −5.9×10 −7 d yr −1 . The period derivative corresponds to a fractional period change of −(1.62±0.34)×10 −9 , which is close to the rate of −(2.95±0.44)×10 −9 derived from our W-D synthesis of all light and velocity curves (the unspotted model). Usually, such a variation in detached eclipsing binaries could be produced by angular momentum loss (AML) due to a magnetic stellar wind in the system. With the gyration constant k 2 =0.1 typical for low-mass main sequence stars and with our absolute dimensions presented in the following section, the period decrease rate due to AML was calculated to be −4.3×10 −9 d yr −1 from the calibrated expression given by Guinan & Bradstreet (1988) . The value is two orders of magnitude too small to be the single cause of the observed period change. Thus, additional mechanism(s) may need to explain the secular change, most probably a light-travel-time (LTT) effect caused by the presence of a third object (cf. Lee et al. 2009a) . It is also possible that the parabola of equation (2) could be only the observed part of a longer periodic variation.
We fitted the minimum epochs to a sine curve instead of a quadratic term, as follows:
The Levenberg-Marquart technique (Press et al. 1992 ) was used to yield the parameters given in Table 5 , together with related quantities. The result is drawn at the upper part of Figure 5 with the solid curve. The timing residuals from the ephemeris (3) appear as O-C 3 in the sixth column of Table 4 and are plotted in the lower part of Figure 5 . As can be seen in this figure, the entire collection of timings can be better fitted by a sine curve than by a quadratic ephemeris but a large number of future accurate timings is required before this can be tested at an acceptable level. If the sinusoidal variation represents a real period change in NSVS 02502726, it most likely arises from the LTT effect driven by the existence of a third component orbiting the eclipsing binary. The LTT orbit has a period of 2.51 yrs, a semi-amplitude of 0.0011 d, and a projected orbital semi-major axis of 0.19 au. The mass function of this object becomes f (M 3 )=0.00116 M ⊙ and its minimum mass is M 3 sin i 3 =0.11 M ⊙ . The hypothetical third body would be difficult to detect photometrically and spectroscopically, because it contributes only 0.5% to the total light of the triple system. More systematic and continuous observations of eclipse timings are required to identify and understand the orbital period change.
SUMMARY AND DISCUSSION
New multiband CCD light curves plus the previous CIG's data all display complete eclipses leading to well-determined system parameters. The light curves of NSVS 02502726 are best fitted by using a two-spot model with one cool spot on each component and the seasonal light variability has been ascribed to changes in the spot parameters with time. These spots may be formed from magnetic dynamo-related activity because the system is rotating rapidly and the component stars have a deep convective envelope. The first period study of the eclipsing pair indicates a continuous period decrease at a rate of −5.9×10 −7 d yr −1 or a sinusoidal variation with a period and semiamplitude of 2.51 yrs and 0.0011 d, respectively. We speculate that the orbital period change has varied due to the existence of a gravitationally-bound low-mass tertiary companion overlaid on AML via magnetic stellar wind braking, rather than in a single cause.
The light and velocity solutions allow us to compute the physical properties of NSVS 02502726. As listed in Table 3 , there exist discrepancies between the binary parameters derived from the three datasets, which might be mainly caused by the effect of spots. We adopted a weighted average of those parameters as our final values and thus determined the absolute parameters for each component of the system listed in Table 6 , together with those of CIG for comparison. The luminosity (L) and bolometric magnitudes (M bol ) were derived by using T eff ⊙ =5,780 K and M bol⊙ =+4.73 for solar values. It was assumed that the temperature of each component has an error of 200 K as given by CIG, because the temperature error listed in Table 3 is certainly an underestimate. The bolometric corrections were obtained from the relation between log T eff and BC given by Torres (2010) . With an apparent visual magnitude of V =+13.41 at maximum light and the interstellar absorption of A V =0.07, we calculated a distance to the system of 163±15 pc. In this paper, we determined the masses and radii of NSVS 02502726 with an accuracy of about 3% and 1%, respectively. Our values of the masses are consistent with those of CIG within the limits of their errors, but the radii are very far from each other. Further, our result represents that the primary star is larger than the secondary, which is reversed for that of CIG. At present, we cannot offer the correct explanation for this discrepancy but the possibility is that the RI light curves analyzed by CIG have a relatively large amount of light changes.
Using the physical parameters of NSVS 02502726, we examined the evolutionary state of the system in mass-radius and mass-temperature diagrams. The locations of the component stars in these diagrams are shown in Figure 6 , together with the other well-studied detached eclipsing binaries in the range of 0.2−0.8 M ⊙ . The data are taken from Bayless & Orosz (2006) and DEBCat 1 . We compared the physical parameters to the predicted values from the stellar evolutionary models of Baraffe et al. (1998) for solar metallicity. In the diagrams, the primary star of NSVS 02502726 has a best-fit model when the 79-Myr isochrone is used, which means that the eclipsing system has not yet reached the main sequence. On the contrary, the secondary component is by far larger and hotter than expected for its mass in the same age. We also show in Figure 6 the empirical mass-radius relation calibrated by Bayless & Orosz (2006) and the 300 Myr isochrones from the Dartmouth series (Dotter et al. 2008 ) for comparison. Even in this empirical case, the parameters of the primary are in good agreement with the prediction, but the radius of the secondary star is oversized by about 85%. The inflated radius might result from the effect of enhanced magnetic activity in the young secondary with a mass of about 0.35 M ⊙ , the boundary at which stars are thought to become fully convective (Chabrier & Baraffe 1997) . Then, the effective temperature predicted from models does depend strongly on metallicity. Further spectroscopy, photometry, and times of minimum light are needed to determine the metallicity and to resolve the current discrepancy with the models and the orbital period variation of the system. These would clearly make NSVS 02502726 even more interesting.
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